Unique association of hypothyrotropinemia with euthyroidism was described in 2 children of short stature. Both had a history of intrauterine growth retardation (IUGR), but showed an appropriate growth rate after infancy (5 cm/y).
It is well established that pituitary thyrotropin (TSH) secretion is controlled by the feedback regulation of the serum thyroid hormone concentration as well as by the hypothalamic neuroendocrine mechanisms (Reichlin, 1966) . TSH-releasing hormone (TRH) stimulates TSH secretion, while somatostatin and dopamine inhibit TSH release (Morley, 1981) . Although TSH secretion varies with several physiologic factors (Martin and Reichlin, 1987) , the serum thyroid hormone concentration in individuals is kept relatively constant by these control mechanisms.
From the clinical standpoint, suppression of basal and TRH-induced TSH secretion with high serum thyroid hormones indicates hyperthyroidism, which is caused by the feedback inhibition of thyroid hormones. In contrast, reduced TSH secretion with low serum thyroid hormones indicates pituitary hypothyroidism.
Hypothyrotropinemia also occurs in non-endocrine disorders, such as anorexia nervosa, starvation, psychotic depression and renal failure (Wartofsky and Burman, 1982) . We found a unique association of hypothyrotropinemia with euthyroidism in 2 children of short stature, and TSH secretory dynamics was examined in the patients.
Case Reports
Past history 8-and 6-year-old boys were studied to 2). As shown in Table 1 , both were smallfor-date infants with a birth weight of 2550g and birth length of 48cm at full term, and 2000g and 44cm at the 36th week of gestation, respectively. Case 1 was delivered by forceps because of meconium aspiration but otherwise the neonatal period was uneventful. They showed poor weight gain and short stature from birth, but motor and mental development were normal. After 3yrs of age, both grew up at a height velocity of 5.0cm/y (Fig. 1 ). There was no short stature in their families. The Bone age was markedly delayed (3 yrs).
In contrast, physical features in case 2 were not remarkable. His height was 106.6cm (-2.5 SD) and weight was 14.3kg (-2.4 SD). Bone age was also retarded (2y6m). Their thyroid glands were palpable and not enlarged, and this was confirmed by echography. There were no physical signs of hyperthyroidism in either both patient.
Endocrinological study GH secretion was considered to be normal on the basis of provocation tests with insulin and arginine, and nocturnal secretion together with the normal level of plasma somatomedin C (SM-C)( by the treatment (Fig. 3) . Serum SM-C was transiently increased, while serum T4 was slightly decreased. Free T4, T3 and TSH response to TRH were essentially unchanged. These indicate that the patient was not in a hypothyroid state. Based on the findings, case 2 was treated with 1 mg/day of stanozolol alone for 12 months. His growth velocity was accelerated to 8.0 cm/y (Fig. 4) . Serum T4, T3 and SM-C were reciprocally decreased by growth promotion ; on the 5th month, serum thyroid hormones reached approximately 50% of the initial level, whereas TSH response to TRH remained unaltered through the observation period. 
Discussion
The present study demonstrates that pituitary thyrotrophs in the patients are resistant to exogenous TRH stimulation. With the usual dose of TRH, TSH response was absent, while with an excessive dose, a slight increase in TSH and its a-subunit was observed.
The thyrotrophs are also resistant to feedback inhibition by thyroid hormones, since depression of serum T4 and T3 to 50% of the initial level in case 2 did not induce an enhancement of TSH response to TRH. The pituitary setpoint, or level at which TSH secretion is maintained, is determined by the amount of TSH, somatostatin and dopamine secreted by the hypothalamus (Martin and Reichlin, 1987 1964; Bakke and Lawrence, 1966; Best and Duncan, 1969; Azizi et al., 1974) . Although the case is not exactly the same, a similar alteration may occur when endogenous imbalance continues between thyroid hormone secretion and peripheral requirement during the critical period of regulation in the hypothalamo-pituitary axis.
In conclusion, the association of hypothyrotropinemia with euthyroidism is practically important for the evaluation of pituitary-thyroid function in children with IUGR, although the exact cause of TRHresistance in the thyrotrophs remains to be elucidated.
